Abstract. This paper deals with the singular limit for
Introduction
In this paper we deal with the study of the singular limit for the scalar one-dimensional equation (6) for which a wide literature is available (see [1] and references therein). The main difference in the case we consider, is that problem (1) is no longer isotropic, while (6) is. This means that two kind of transitions from one stable state to the other are present, depending on which one is attained at the left and which one at the right. Anisotropy is much more evident thinking of the multidimensional case: while for (6) radially symmetric initial data give raise to radially symmetric solutions, for (1) this is not true anymore. Nevertheless, there is still a very strong analogy between the reaction-diffusion case and (1), that is the existence and the stability of travelling waves, which encodes all of the properties of the transitions. It has to be stressed that the same kind of phenomenon is present for the hyperbolic reaction-convection equation:
Even if the regularity of the solutions to (7) is very different (no smoothing effects, shock formation, entropy solution. . . ), a picture similar to the one we show in the present paper has been found in [5, 9] . Moreover, the result in [9] is based on the construction of (entropy) travelling waves describing transitions from stable states and by using a comparison principle, in the same spirit as we do here, but in a different framework. Since the class (1) contains also reaction-diffusion-convection equations of the form (2) , an interesting link between (6) and (7) is established by Theorem 1.1. Recently, in [4] a multi-dimensional version of (2) was studied for the case of a symmetric flux function and an odd source term . In this situation the front motion is dominated by the mean curvature. In general, however, the velocity of a front in (1) would depend on the normal direction and therefore lead to anisotropic front motion.
To prove Theorem 1.1 we have to consider two steps of the dynamics. First, due to the stiff source term the solution will approach a step function where almost constant pieces are separated by steep layers. Then these layers move and may collide. The movement of the layers is determined mainly by travelling wave solutions connecting the corresponding asymptotic states. For this reason, we provide an existence and uniqueness result for travelling waves of the quasilinear equation (1) . The existence Theorem 2.4 states that, fixing some stable asymptotic states of the wave, there is a exactly one wave speed and one profile connecting them. This is due to the fact that the travelling wave corresponds to a saddle-saddle connection, as in the reaction-diffusion case. These travelling waves are then used to construct sub-and supersolutions with one or several moving layers and applying comparison principle for (1) as stated in [12] .
Let us briefly comment on the general existence and uniqueness for solutions of (1). Classical assumptions that are sufficient to guarantee unique solutions for quasilinear equations on ÁÊ Ò are, for instance, given in the classical book [8] . There it is shown that under a uniform ellipticity condition and assuming some regularity on the coefficients (which is satisfied in our case if ¾ ¾ ) for any sufficiently regular, bounded initial condition there will be a unique bounded solution of the Cauchy problem which lies locally in some Sobolev space À × with × ¾.
The paper is organized in the following way: In chapter 2 we establish the existence of travelling waves, chapter 3 deals with the formation of steep layers near points where Ù ¼ changes its sign and in Chapter 4 we construct sub-and supersolution with moving layers to prove the main result.
Existence of Traveling Waves
Looking for solution of the form Ù´Ü Øµ Í´Ü Ø µ, we get the ordinary differential equation
or, in the phase plane, 
where is some analytic function.
Lemma 2.2 The travelling wave vector field (9) is a rotated vector field
(mod Î ¼) with respect to the wave speed .
Proof: This follows by direct computation:
Given any trajectory of (9) at a fixed parameter value ¼ , this implies that for ¼ the vector field will cross this trajectory from one side to the other while for ¼ the crossing will be in the opposite direction.
Rotated vector fields possess the property that the invariant manifolds of all saddle equilibria "rotate" in the same direction as the parameter is varied. More precisely: This can be used to prove the existence of a unique parameter value (in our case, unique wave speed) for which a heteroclinic connection between two saddle equilibria exists. The singular points are given by
and the linearized system at´Ù £ ¼µ is 
Since both Ô and Ù are bounded in the compact triangle
it is possible to achieve that The most difficult part will therefore consist of the proof that for some both Ï Ù ´µ and Ï × Ö´ µ do intersect some vertical line To show that Ï Ù ´µ intersects Ä AE for some value ¾ ℄ we proceed in three steps.
is bounded. This implies that we can find Uniqueness of the wave speed · follows from the fact that (9) is a rotated vector field. The travelling wave solutions are stable with respect to small perturbations. More precisely, if we consider some initial condition which is sufficiently close to the travelling wave profile Í, then the solution of (5) will tend to a translate of the travelling wave.
We indicate the proof of this statement which is basically a consequence of the work of Sattinger [13] . By the change of coordinates Ü Ø we go to a comoving frame in which the travelling wave is a stationary solution. The linearization of (1) [13] and [7] . In particular, to determine the essential spectrum it suffices to study the limiting (constant-coefficient) operators. Note that 
Choosing ¼ large and ¼ small enough will make this expression smaller than for all ¼ ¼ . The construction of a spatially homogenous subsolution which proves that Ù ´Ü ¼ ÐÒ µ Ù is completely analogous.
(ii) Let Í Í ´Ø µ be the solution of (15) with replaced by · for some ¾ ÁÊ and set Û ´Ü Øµ Í ´ ½ Ø Ù ¼´Ü µ ÅØµ 
